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IN THE CLAIMS : 

Please cancel claims 1, 2. 9, 10, 15-18, 24, 25 and 31. 

Please amend claims 3-6, 8, 1 1, 12, 14, 19-21, 26, 28, 30 and 32, as follows: 




(Amended) A method for etching a semiconductor substrate using a germanium hard 

\ / \ 

mask, th^emiconductor substrate having a dielectric layer over a major surface thereof the 
method comprising the steps of: 

a) depositing a layer of metallic germanium over the dielectric layer; 

b) pattemi^ the layer of metallic germanium to form the germanium hard mask as atop 
most layer ove^ the dielectric layer, the step further comprising: 

i) deposftmg a photo resist layer over the layer of metallic germanium; 

ii) exposing^id developing the photo resist layer to form a photolithography 
image; 

iii) etching the laj?^ of metallic germanium through the photolithography image; 
and 

iv) removing the photore^t layer prior to selectively etching the dielectric layer 
through the germanium hard mask; 

c) selectively etching the dielectric lay^ through the germanium hard mask with the 
germanium hard mask as a top most layer^^form an opening in the dielectric layer; and 
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Actively etching the semiconductor substrate through the opening in the dielectric 
layerVand 

further comprising the step of stripping away the layer of metallic germanium after 
performing the step of selectively etching the dielectric layer, the step of stripping away 
the layer of metallic geraianium include 

oxidizmg the layer of metallic germanium to form a layer of germanium oxide 

removing me layer of germanium oxide. 

4. (Amended) The Aethod as claimed in claim 3, the step of removing the layer of 
germanium oxide including riiismg the semiconductor substrate in water. 

5* (Amended) The methM as claimed in claim 3, the step of stripping away the layer of 
metallic germanium including striding away the layer of metallic germanium before performing 
the step of selectively etching the sefluconductor substrate. 

6. (Amended) The method as cteimedm claim 3, 
metallic germanium including depositing\he layer of metallic germanium havmg a thickness 
between approximately 40 mn and approximiately 500 nm. 



^^^j^ S^Amended) The method as claimed in claim 3, the step of forming a dielectric layer 
^ further including the steps of: 

^forming a pad oxide layer having a thickness between approximately 5 nm and 
approxiiMtely 30 nm over the major surface of the semiconductor substrate; 
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^^^1^"^ d^ips a nitride layer having a thickness between 50 nm and approximately 
300 nm over me pad oxide layer; and 

depositii^ a mask oxide layer having a thickness between 800 nm and 
approximafi^y 3,000 nm over the nitride layer. 




1 . (Amended) [The] A method for febricating a semiconductor device having a 

ielectric Wjk over a major surface thereof^ comprising the steps of: 

a) deik)siting a metallic geimanium layer over the dielectric stack; 

b) patteteing the metallic germanium layer to fonn a geimanium hard mask as a top most 
layer overW dielectric stack, the step further comprising: 

i) depositing a photo resist layer over the metallic germanium layer; 

ii) exposing and developing the photo resist layer to form a photolithography 
image; anc 

iii) etching the metallic germanium layer through the photolithography image; 

c) removing the photoresist layer prior to selectively etching the dielectric layer through 
the germanium hard j 

d) etching the dielectric sta^ through the germanium hard mask with the geraianium 
hard mask as a top most layer\fo fonn a dielectric hard mask over the major surface of the 
semiconductor substrate; 

e) etching the semiconductor subs^te through the dielectric hard mask; 

f) forming doped regions in the semiconductor substrate; arid 
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^^^^ /gj^fonning dielectric and conductive structures over the semiconductor substrate; and 

V/ " fiirtftpr comprising the step of stripping away the metallic germanium layer after the step 
of etctfing the dielectric stack and before the step of etching the semiconductor substrate, 
wherein fee step of stripping away the metallic germanium layer includes the steps of; 
oxidizing the metallic germanium layer; and 
rinsinathe semiconductor substrate in water, 
12. (Amended) llxe method as clauned m claim 11, i)s*erein the step of depositing a 
metallic gennanium layer i^ludes depositing the metallic germanium layer having a thickness 
between approximately 40 nmy^d approximately 500 nm in a chemical vapor deposition 



XJ dielectric 



(Amended) The method as claimed in claim 1 1, wheiem the step of forming a 
V melectric stack further includes the steps of; 




i^rming a pad oxide layer having a thickness between approximately 5 ran and 
approximd^ly 30 nm on the major surface of the semiconductor substrate; 

deposhing a nitride layer having a thickness between 50 nm and approximately 
300 nm on the pad oxide layer; and 

depositing^ mask oxide layer having a thickness between 800 nm and 
approximately 3000 mn on the nitride layer. 



^O^^f) ^ SW Amended) A method for ^Wng a semiconductor wafer, flie semiconductor wafer 
having a die^ctric stack over a major surface thereof, the method comprising the steps of: 
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aMonning a germanium hard mask as a top most layer over the dielectric stack* the step 
comprising depositing a photo resist layer over the metallic germanimn layer; 

b) rem^ing the photoresist layer prior to selectively etching the dielectric layer through 
the germd^um hard mask; 

c) etching thXdielectric stack through the geraianium hard mask to form a dielectric hard 
mask over the Ajajor surface of the semiconductor wafer^ 

d) etching the semiconductor wafer through the dielectric hard mask; and 
wherein the step of fining a germanium hard mask includes ithe steps of: 

depositing a lay^of metallic germanium having a thickness equal to or greater 
than approximately 40nm iiver the dielectric stack; 

patterning the layer oWetaJlic gennanium to form the germanium hard mask, and 
which further includes the step^f; 

depositing a photo resist laVer over the layer of metallic germanium; 

patterning the photo resist la^er to form a photolithography mask; and 

etching the layer of metallic geiWiium thnjugh the photolithography mask; and 

further comprising the step of stritoing away the germanium hard mask after 
etching the dielectric stack and before etchi^ the semiconductor wafer, 
wherein the step of stripping away the germamlim hard mask includes the steps of: 

oxidizii^ the layer of metallic germanimn ft^convert the layer of metallic 
germanium into a layer of germanium oxide; and 
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loving the layer of germanium oxide. 
I method as claimed in claim 1 9, wherein the step of removing the layer of 
germanium oxide inoJudes rinsing the semiconductor wafer in water. 



20. (Amended)' 



2 1 . (Amended) The mSjJhod as claimed in claim 3, wherein the step of patterning the layer of 
metallic germanium com^ses: 

depositing a layer of^hoto resist; 

etching the metallic ger&janium layer through the layer of photo resist; and 
removing the layer of photoresist prior to the step of selectively etching the dielectric 
layer through the fiermanium hard ] 




(Atnended) A method for etching a semiconductor substrate having a dielecMcTayer over a 
majo\surface thereof, the method comprising the steps of: 

a) ^epositing a layer of germanium over the dielectric layer, 

b) depositing a photoresist layer over the germanium layer; 

c) expoSmg and developing the photo resist layer to form a photolithography image; 

d) etching W metallic germanium layer through the photolithogmphy image to form a 
germanium hard mask over the dielectric layer; 

e) removing the photoresist layer from over the germanium hard mask; 

f) patterning the diel^tric layer through the germanium hard a mask after removmg the 
photoresist layer from tfs^r the germanium hard mask to form a dielectric hard mask over 
the semiconductor substrate^^d 
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g) selectively etching the semiconductor substrate through the dielectric hard mask; and 
further comprising the step of stripping away the gemianium hard mask after patterning 
the dielectric layer to form the dielectric hard mask, wherein stripping away the layer of 
germanium comprises: 

oxidizing the layer of germanixmi to form a layer of germanium oxide therefrom; and 
removing the layer of germanium oxide. 




(Amended) The method as claimed in claim 26, \^iierein depositing a layer of germanium 
con^rises depositing the layer of gemianium having a thickness between approximately 40 nm 
and ag ^oximately 500 nm. 





(Amended) The method as claimed in claim 26, further comprising forming a dielectric layer 

forming a pad oxide layer having a thickness between approximately 5 nm and 
a^roximately 30 nm over the major surface of the semiconductor substrate; 

depositing a nitride layer having a thickness between 50 nm and approximately 
300 nm\jver the pad oxide layer; and 

iting a mask oxide layer having a thickness between 800 nm and 
==:::v:,^proximately\OQQ nm over the nitride l ayer. 



32\(Amended) A method for etching a semiconductor substrate having a dielectric layer over a 
majorWfece thereof, the method comprising the steps of; 

iepositmg a layer of gemianium over the dielectric lay^; 
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